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SEQUENCE LISTING 

<110> MINOPRIO, PAOLA 
ARALA-C HAVES, MARIO 
COUTINHO, ANTONIO 
SAN MARTIN, BERNARDO REINA 
ROUGEOT, CATHERINE 
DEGRAVE, WIM 
COSSON, ALAIN 

<120> CLONING, SEQUENCING, AND EXPRESSION OF A GENE ENCODING 
AN EUKARYOTIC AMINO ACID RACEMASE, AND DIAGNOSTIC, 
THERAPEUTIC, AND VACCINATION APPLICATIONS OF PARASITE 
AND VIRAL MITOGENS 

<130> 03495.0200 

<140> 09/725,945 
<141> 2000-11-30 

<150> 60/168,631 
<151> 1999-12-03 

<1 50 60/220,207 
<1 51 > 2000-07-24 



<150> 60/221,117 
<1 51 > 2000-07-27 



<160> 26 



1 



<170> Patentln Ver. 2.1 

<210> 1 
<211>418 
<212> PRT 

<213> Trypanosoma cruzi 
<400> 1 

Met Arg Lys Ser Val Cys Pro Lys Gin Lys Phe Phe Phe Ser Ala Phe 
15 10 15 

Pro Phe Phe Phe Phe Phe Cys Val Phe Pro Leu He Ser Arg Thr Gly 
20 25 30 

Gin Glu Lys Leu Leu Phe Asp Gin Lys Tyr Lys lie lie Lys Gly Glu 
35 40 45 

Lys Lys Glu Lys Lys Lys Asn Gin Arg Ala Asn Arg Arg Glu His Gin 
50 55 60 

Gin Lys Arg Glu lie Met Arg Phe Lys Lys Ser Phe Thr Cys He Asp 
65 70 75 80 

Met His Thr Glu Gly Glu Ala Ala Arg He Val Thr Ser Gly Leu Pro 
85 90 95 

His lie Pro Gly Ser Asn Met Ala Glu Lys Lys Ala Tyr Leu Gin Glu 
100 105 110 



Asn Met Asp Tyr Leu Arg Arg Gly lie Met Leu Glu Pro Arg Gly His 
115 120 125 

Asp Asp Met Phe Gly Ala Phe Leu Phe Asp Pro He Glu Glu Gly Ala 
130 135 140 

Asp Leu Gly Met Val Phe Met Asp Thr Gly Gly Tyr Leu Asn Met Cys 
145 150 155 160 

Gly His Asn Ser lie Ala Ala Val Thr Ala Ala Val Glu Thr Gly lie 
165 170 175 

Val Ser Val Pro Ala Lys Ala Thr Asn Val Pro Val Val Leu Asp Thr 
180 185 190 

Pro Ala Gly Leu Val Arg Gly Thr Ala His Leu Gin Ser Gly Thr Glu 
195 200 205 

Ser Glu Val Ser Asn Ala Ser lie He Asn Val Pro Ser Phe Leu Tyr 
210 215 220 

Gin Gin Asp Val Val Val Val Leu Pro Lys Pro Tyr Gly Glu Val Arg 
225 230 235 240 

Val Asp lie Ala Phe Gly Gly Asn Phe Phe Ala lie Val Pro Ala Glu 
245 250 255 

Gin Leu Gly He Asp lie Ser Val Gin Asn Leu Ser Arg Leu Gin Glu 
260 265 270 



Ala Gly Glu Leu Leu Arg Thr Glu lie Asn Arg Ser Val Lys Val Gin 
275 280 285 

His Pro Gin Leu Pro His lie Asn Thr Val Asp Cys Val Glu He Tyr 
290 295 300 

Gly Pro Pro Thr Asn Pro Glu Ala Asn Tyr Lys Asn Val Val He Phe 
305 310 315 320 

Gly Asn Arg Gin Ala Asp Arg Gly Thr Ser Ala Lys Met Ala Thr Leu 
325 330 335 

Tyr Ala Lys Gly Gin Leu Arg lie Gly Glu Thr Phe Val Tyr Glu Ser 
340 345 350 

lie Leu Gly Ser Leu Phe Gin Gly Arg Val Leu Gly Glu Glu Arg He 
355 360 365 

Pro Gly Val Lys Val Pro Val Thr Lys Asp Ala Glu Glu Gly Met Leu 
370 375 380 

Val Val Thr Ala Glu He Thr Gly Lys Ala Phe lie Met Gly Phe Asn 
385 390 395 400 

Thr Met Leu Phe Asp Pro Thr Asp Pro Phe Lys Asn Gly Phe Thr Leu 
405 410 415 



Lys Gin 



»» 

<210>2 
<211> 389 
<212> PRT 

<213> Trypanosoma cruzi 
<400> 2 

Arg Thr Gly Gin Glu Lys Leu Leu Phe Asp Gin Lys Tyr Lys lie lie 
-15 10 15 

Lys Gly Glu Lys Lys Glu Lys Lys Lys Asn Gin Arg Ala Asn Arg Arg 
20 25 30 

Glu His Gin Gin Lys Arg Glu lie Met Arg Phe Lys Lys Ser Phe Thr 
35 40 45 

Cys He Asp Met His Thr Glu Gly Glu Ala Ala Arg He Val Thr Ser 
50 55 60 

Gly Leu Pro His lie Pro Gly Ser Asn Met Ala Glu Lys Lys Ala Tyr 
65 70 75 80 

Leu Gin Glu Asn Met Asp Tyr Leu Arg Arg Gly He Met Leu Glu Pro 
85 90 95 

Arg Gly His Asp Asp Met Phe Gly Ala Phe Leu Phe Asp Pro lie Glu 
100 105 110 

Glu Gly Ala Asp Leu Gly Met Val Phe Met Asp Thr Gly Gly Tyr Leu 
115 120 125 



1 



• » » 



Asn Met Cys Gly His Asn Ser lie Ala Ala Val Thr Ala Ala Val Glu 
130 135 140 

Thr Gly He Val Ser Val Pro Ala Lys Ala Thr Asn Val Pro Val Val 
145 150 155 160 

Leu Asp Thr Pro Ala Gly Leu Val Arg Gly Thr Ala His Leu Gin Ser 
165 170 175 

Gly Thr Glu Ser Glu Val Ser Asn Ala Ser lie lie Asn Val Pro Ser 
180 185 190 

Phe Leu Tyr Gin Gin Asp Val Val Val Val Leu Pro Lys Pro Tyr Gly 
195 200 205 

Glu Val Arg Val Asp lie Ala Phe Gly Gly Asn Phe Phe Ala lie Val 
210 215 220 

Pro Ala Glu Gin Leu Gly He Asp He Ser Val Gin Asn Leu Ser Arg 
225 230 235 240 

Leu Gin Glu Ala Gly Glu Leu Leu Arg Thr Glu He Asn Arg Ser Val 
245 250 255 

Lys Val Gin His Pro Gin Leu Pro His lie Asn Thr Val Asp Cys Val 
260 265 270 



Glu He Tyr Gly Pro Pro Thr Asn Pro Glu Ala Asn Tyr Lys Asn Val 
275 280 285 



Val lie Phe Gly Asn Arg Gin Ala Asp Arg Gly Thr Ser Ala Lys Met 
290 295 300 

Ala Thr Leu Tyr Ala Lys Gly Gin Leu Arg lie Gly Glu Thr Phe Val 
305 310 315 320 

Tyr Glu Ser He Leu Gly Ser Leu Phe Gin Gly Arg Val Leu Gly Glu 
325 330 335 

Glu Arg He Pro Gly Val Lys Val Pro Val Thr Lys Asp Ala Glu Glu 
340 345 350 

Gly Met Leu Val Val Thr Ala Glu He Thr Gly Lys Ala Phe lie Met 
355 360 365 

Gly Phe Asn Thr Met Leu Phe Asp Pro Thr Asp Pro Phe Lys Asn Gly 
370 375 380 

Phe Thr Leu Lys Gin 
385 



<210> 3 
<211>29 
<212> PRT 

<213> Trypanosoma cruzi 
<400> 3 

Met Arg Lys Ser Val Cys Pro Lys Gin Lys Phe Phe Phe Ser Ala Phe 
15 10 15 



Pro Phe Phe Phe Phe Phe Cys Val Phe Pro Leu lie Ser 
20 25 



<210>4 
<211> 354 
<212> PRT 

<213> Trypanosoma cruzi 
<400> 4 

Met Arg Phe Lys Lys Ser Phe Thr Cys He Asp Met His Thr Glu Gly 
15 10 15 

Glu Ala Ala Arg lie Val Thr Ser Gly Leu Pro His lie Pro Gly Ser 
20 25 30 

Asn Met Ala Glu Lys Lys Ala Tyr Leu Gin Glu Asn Met Asp Tyr Leu 
35 40 45 

Arg Arg Gly lie Met Leu Glu Pro Arg Gly His Asp Asp Met Phe Gly 
50 55 60 

Ala Phe Leu Phe Asp Pro lie Glu Glu Gly Ala Asp Leu Gly Met Val 
65 70 75 80 

Phe Met Asp Thr Gly Gly Tyr Leu Asn Met Cys Gly His Asn Ser lie 
85 90 95 

Ala Ala Val Thr Ala Ala Val Glu Thr Gly lie Val Ser Val Pro Ala 



» 



100 105 110 



Lys Ala Thr Asn Val Pro Val Val Leu Asp Thr Pro Ala Gly Leu Val 
115 120 125 

Arg Gly Thr Ala His Leu Gin Ser Gly Thr Glu Ser Glu Val Ser Asn 
130 135 140 

Ala Ser He lie Asn Val Pro Ser Phe Leu Tyr Gin Gin Asp Val Val 
145 150 155 160 

Val Val Leu Pro Lys Pro Tyr Gly Glu Val Arg Val Asp He Ala Phe 
165 170 175 

Gly Gly Asn Phe Phe Ala lie Val Pro Ala Glu Gin Leu Gly He Asp 
180 185 190 

He Ser Val Gin Asn Leu Ser Arg Leu Gin Glu Ala Gly Glu Leu Leu 
195 200 205 

Arg Thr Glu lie Asn Arg Ser Val Lys Val Gin His Pro Gin Leu Pro 
210 215 220 

His lie Asn Thr Val Asp Cys Val Glu He Tyr Gly Pro Pro Thr Asn 
225 230 235 240 

Pro Glu Ala Asn Tyr Lys Asn Val Val He Phe Gly Asn Arg Gin Ala 
245 250 255 

Asp Arg Ser Pro Cys Gly Thr Gly Thr Ser Ala Lys Met Ala Thr Leu 



260 265 270 



Tyr Ala Lys Gly Gin Leu Arg lie Gly Glu Thr Phe Val Tyr Glu Ser 
275 280 285 

lie Leu Gly Ser Leu Phe Gin Gly Arg Val Leu Gly Glu Glu Arg lie 
290 295 300 

Pro Gly Val Lys Val Pro Val Thr Lys Asp Ala Glu Glu Gly Met Leu 
305 310 315 320 

Val Val Thr Ala Glu lie Thr Gly Lys Ala Phe lie Met Gly Phe Asn 
325 330 335 

Thr Met Leu Phe Asp Pro Thr Asp Pro Phe Lys Asn Gly Phe Thr Leu 
340 345 350 

Lys Gin 



<210> 5 
<211>330 
<212> PRT 

<213> Clostridium sticklandii 
<400> 5 

Met Lys Phe Ser Lys Gly lie His Ala lie Asp Ser His Thr Met Gly 
1 5 10 15 

Glu Pro Thr Arg lie Val Val Gly Gly lie Pro Gin lie Asn Gly Glu 



20 25 30 

Thr Met Ala Asp Lys Lys Lys Tyr Leu Glu Asp Asn Leu Asp Tyr Val 
35 40 45 

Arg Thr Ala Leu Met His Glu Pro Arg Gly His Asn Asp Met Phe Gly 
50 55 60 

Ser lie lie Thr Ser Ser Asn Asn Lys Glu Ala Asp Phe Gly He lie 
65 70 75 80 

Phe Met Asp Gly Gly Gly Tyr Leu Asn Met Cys Gly His Gly Ser He 
85 90 95 

Gly Ala Ala Thr Val Ala Val Glu Thr Gly Met Val Glu Met Val Glu 
100 105 110 

Pro Val Thr Asn lie Asn Met Glu Ala Pro Ala Gly Leu lie Lys Ala 
115 120 125 

Lys Val Met Val Glu Asn Glu Lys Val Lys Glu Val Ser He Thr Asn 
130 135 140 

Val Pro Ser Phe Leu Tyr Met Glu Asp Ala Lys Leu Glu Val Pro Ser 
145 150 155 160 

Leu Asn Lys Thr He Thr Phe Asp He Ser Phe Gly Gly Ser Phe Phe 
165 170 175 



Ala He He His Ala Lys Glu Leu Gly Val Lys Val Glu Thr Ser Gin 



180 185 190 

Val Asp Val Leu Lys Lys Leu Gly lie Glu lie Arg Asp Leu He Asn 
195 200 205 

Glu Lys lie Lys Val Gin His Pro Glu Leu Glu His lie Lys Thr Val 
210 215 220 

Asp Leu Val Glu lie Tyr Asp Glu Pro Ser Asn Pro Glu Ala Thr Tyr 
225 230 235 240 

Lys Asn Val Val lie Phe Gly Gin Gly Gin Val Asp Arg Gly Thr Ser 
245 250 255 

Ala Lys Leu Ala Thr Leu Tyr Lys Lys Gly His Leu Lys lie Asp Glu 
260 265 270 

Lys Glu Val Tyr Glu Ser lie Thr Gly Thr Met Phe Lys Gly Arg Val 
275 280 285 

Leu Glu Glu Thr Lys Val Gly Glu Phe Asp Ala lie He Pro Glu lie 
290 295 300 

Thr Gly Gly Ala Tyr He Thr Gly Glu Asn His Glu Val lie Asp Pro 
305 310 315 320 

Glu Asp Pro Leu Lys Tyr Gly Phe Thr Val 
325 330 



<210>6 
<211> 314 
<212> PRT 

<213> Pseudomonas aeruginosa 
<400> 6 

Met Gin Arg lie Arg lie lie Asp Ser His Thr Gly Gly Glu Pro Thr 
15 10 15 

Arg Leu Val lie Gly Gly Phe Pro Asp Leu Gly Gin Gly Asp Met Ala 
20 25 30 

Glu Arg Arg Arg Leu Leu Gly Glu Arg His Asp Ala Trp Arg Ala Ala 
35 40 45 

Cys lie Leu Glu Pro Arg Gly Ser Asp Val Leu Val Gly Ala Leu Leu 
50 55 60 

Cys Ala Pro Val Asp Pro Glu Ala Cys Ala Gly Val He Phe Phe Asn 
65 70 75 80 

Asn Ser Gly Tyr Leu Gly Met Cys Gly His Gly Thr He Gly Leu Val 
85 90 95 

Ala Ser Leu Ala His Leu Gly Arg He Gly Pro Gly Val His Arg He 
100 105 110 

Glu Thr Pro Val Gly Glu Val Glu Ala Thr Leu His Glu Asp Gly Ser 
115 120 125 



Val Ser Val Arg Asn Val Pro Ala Tyr Arg Tyr Arg Arg Gin Val Ser 
130 135 140 

Val Glu Val Pro Gly lie Gly Arg Val Ser Gly Asp lie Ala Trp Gly 
145 150 155 160 

Gly Asn Trp Phe Phe Leu Val Ala Gly His Gly Gin Arg Leu Ala Gly 
165 170 175 

Asp Asn Leu Asp Ala Leu Thr Ala Tyr Thr Val Ala Val Gin Gin Ala 
180 185 190 

Leu Asp Asp Gin Asp He Arg Gly Glu Asp Gly Gly Ala lie Asp His 
195 200 205 

He Glu Leu Phe Ala Asp Asp Pro His Ala Asp Ser Arg Asn Phe Val 
210 215 220 

Leu Cys Pro Gly Lys Ala Tyr Asp Arg Ser Pro Cys Gly Thr Gly Thr 
225 230 235 240 

Ser Ala Lys Leu Ala Cys Leu Ala Ala Asp Gly Lys Leu Leu Pro Gly 
245 250 255 

Gin Pro Trp Arg Gin Ala Ser Val He Gly Ser Gin Phe Glu Gly Arg 
260 265 270 

Tyr Glu Trp Leu Asp Gly Gin Pro Gly Gly Pro lie Val Pro Thr lie 
275 280 285 



Arg Gly Arg Ala His Val Ser Ala Glu Ala Thr Leu Leu Leu Ala Asp 
290 295 300 

Asp Asp Pro Phe Ala Trp Gly He Arg Arg 
305 310 



<210>7 
<211> 1665 
<212> DNA 

<213> Trypanosoma cruzi 



<400> 7 

cctttttctt tttaaaaaca aaaaaaattc cggggggaat atggaacagg gtatatgcgt 60 
aaaagtgtct gtcccaaaca aaaatttttt ttttccgcct tcccattttt tttttttttt 120 
tgtgtgtttc ccttgatctc tcgaacaggg caggaaaagc ttctgtttga ccaaaaatat 180 
aaaattatta agggcgagaa aaaagaaaag aaaaaaaatc aacgagcaaa caggagagaa 240 
caccaacaaa aaagggaaat tatgcgattt aagaaatcat tcacatgcat cgacatgcat 300 
acggaaggtg aagcagcacg gattgtgacg agtggtttgc cacacattcc aggttcgaat 360 
atggcggaga agaaagcata cctgcaggaa aacatggatt atttgaggcg tggcataatg 420 
ctggaaccac gtggtcatga tgatatgttt ggagcctttt tatttgaccc tattgaagaa 480 
ggcgctgact tgggcatggt attcatggat accggtggct atttaaatat gtgtggacat 540 
aactcaattg cagcggttac ggcggcagtt gaaacgggaa ttgtgagcgt gccggcgaag 600 
gcaacaaatg ttccggttgt cctggacaca cctgcggggt tggtgcgcgg tacggcacac 660 
cttcagagtg gtactgagag tgaggtgtca aatgcgagta ttatcaatgt accctcattt 720 
ttgtatcagc aggatgtggt ggttgtgttg ccaaagccct atggtgaagt acgggttgat 780 
attgcatttg gaggcaattt tttcgccatt gttcccgcgg agcagttggg aattgatatc 840 
tccgttcaaa acctctccag gctgcaggag gcaggagaac ttctgcgtac tgaaatcaat 900 
cgcagtgtga aggttcagca ccctcagctg ccccatatta acactgtgga ctgtgttgag 960 
atatacggtc cgccaacgaa cccggaggca aactacaaga acgttgtgat atttggcaat 1020 



cgccaggcgg atcgctctcc atgtgggaca ggcaccagcg ccaagatggc aacactttat 1080 
gccaaaggcc agcttcgcat cggagagact tttgtgtacg agagcatact cggctcactc 1 140 
ttccagggca gggtacttgg ggaggagcga ataccggggg tgaaggtgcc ggtgaccaaa 1200 
gatgccgagg aagggatgct cgttgtaacg gcagaaatta ctggaaaggc ttttatcatg 1260 
ggtttcaaca ccatgctgtt tgacccaacg gatccgttta agaacggatt cacattaaag 1320 
cagtagatct ggtagagcac agaaactatt ggggaacacg tgcgaacagg tgctgctacg 1380 
tgaagggtat tgaatgaatc gttttttttt atttttattt tttattttta ttagtgcatt 1440 
attattaaat tttttttttg ttttggggtt tcaacggtac cgcgttggga gcagggaagc 1 500 
gatagcggcc ggacaatttt ttgcttttat tttcattttc atcttcctac ccaaccccct 1560 
tggttccacc ggtcgcggcg gggtcttgtg ggtggaggag tcctaaatcc cgcacctcgg 1620 
aggaataaac atatttcaat ttcatatctt ggaatcaaaa ggcat 1 665 



<210> 8 
<211> 1575 
<212> DNA 

<21 3> Trypanosoma cruzi 
<400> 8 

ttttccgcct tcccattttt tttttttttt tgtgtgtttc ccttgatctc tcgaacaggg 60 
caggaaaagc ttctgtttga ccaaaaatat aaaattatta agggcgagaa aaaagaaaag 120 
aaaaaaaatc aacgagcaaa caggagagaa caccaacaaa aaagggaaat tatgcgattt 11 
aagaaatcat tcacatgcat cgacatgcat acggaaggtg aagcagcacg gattgtgacg 240 
agtggtttgc cacacattcc aggttcgaat atggcggaga agaaagcata cctgcaggaa 300 
aacatggatt atttgaggcg tggcataatg ctggaaccac gtggtcatga tgatatgttt 360 
ggagcctttt tatttgaccc tattgaagaa ggcgctgact tgggcatggt attcatggat 420 
accggtggct atttaaatat gtgtggacat aactcaattg cagcggttac ggcggcagtt 480 
gaaacgggaa ttgtgagcgt gccggcgaag gcaacaaatg ttccggttgt cctggacaca 540 
cctgcggggt tggtgcgcgg tacggcacac cttcagagtg gtactgagag tgaggtgtca 600 
aatgcgagta ttatcaatgt accctcattt ttgtatcagc aggatgtggt ggttgtgttg 660 



ccaaagccct atggtgaagt acgggttgat attgcatttg gaggcaattt tttcgccatt 720 
gttcccgcgg agcagttggg aattgatatc tccgttcaaa acctctccag gctgcaggag 780 
gcaggagaac ttctgcgtac tgaaatcaat cgcagtgtga aggttcagca ccctcagctg 840 
ccccatatta acactgtgga ctgtgttgag atatacggtc cgccaacgaa cccggaggca 900 
aactacaaga acgttgtgat atttggcaat cgccaggcgg atcgctctcc atgtgggaca 960 
ggcaccagcg ccaagatggc aacactttat gccaaaggcc agcttcgcat cggagagact 1020 
tttgtgtacg agagcatact cggctcactc ttccagggca gggtacttgg ggaggagcga 1080 
ataccggggg tgaaggtgcc ggtgaccaaa gatgccgagg aagggatgct cgttgtaacg 1140 
gcagaaatta ctggaaaggc ttttatcatg ggtttcaaca ccatgctgtt tgacccaacg 1200 
gatccgttta agaacggatt cacattaaag cagtagatct ggtagagcac agaaactatt 1260 
ggggaacacg tgcgaacagg tgctgctacg tgaagggtat tgaatgaatc gttttttttt 1320 
atttttattt tttattttta ttagtgcatt attattaaat tttttttttg ttttggggtt 1 380 
tcaacggtac cgcgttggga gcagggaagc gatagcggcc ggacaatttt ttgcttttat 1440 
tttcattttc atcttcctac ccaaccccct tggttccacc ggtcgcggcg gggtcttgtg 1500 
ggtggaggag tcctaaatcc cgcacctcgg aggaataaac atatttcaat ttcatatctt 1560 
ggaatcaaaa ggcat 1575 



<210>9 
<211> 1524 
<212> DNA 

<213> Trypanosoma cruzi 



<400> 9 

cgaacagggc aggaaaagct tctgtttgac caaaaatata aaattattaa gggcgagaaa 60 
aaagaaaaga aaaaaaatca acgagcaaac aggagagaac accaacaaaa aagggaaatt 120 
atgcgattta agaaatcatt cacatgcatc gacatgcata cggaaggtga agcagcacgg 180 
attgtgacga gtggtttgcc acacattcca ggttcgaata tggcggagaa gaaagcatac 240 
ctgcaggaaa acatggatta tttgaggcgt ggcataatgc tggaaccacg tggtcatgat 300 
gatatgtttg gagccttttt atttgaccct attgaagaag gcgctgactt gggcatggta 360 



ttcatggata ccggtggcta tttaaatatg tgtggacata actcaattgc agcggttacg 420 
gcggcagttg aaacgggaat tgtgagcgtg ccggcgaagg caacaaatgt tccggttgtc 480 
ctggacacac ctgcggggtt ggtgcgcggt acggcacacc ttcagagtgg tactgagagt 540 
gaggtgtcaa atgcgagtat tatcaatgta ccctcatttt tgtatcagca ggatgtggtg 600 
gttgtgttgc caaagcccta tggtgaagta cgggttgata ttgcatttgg aggcaatttt 660 
ttcgccattg ttcccgcgga gcagttggga attgatatct ccgttcaaaa cctctccagg 720 
ctgcaggagg caggagaact tctgcgtact gaaatcaatc gcagtgtgaa ggttcagcac 780 
cctcagctgc cccatattaa cactgtggac tgtgttgaga tatacggtcc gccaacgaac 840 
ccggaggcaa actacaagaa cgttgtgata tttggcaatc gccaggcgga tcgctctcca 900 
tgtgggacag gcaccagcgc caagatggca acactttatg ccaaaggcca gcttcgcatc 960 
ggagagactt ttgtgtacga gagcatactc ggctcactct tccagggcag ggtacttggg 1020 
gaggagcgaa taccgggggt gaaggtgccg gtgaccaaag atgccgagga agggatgctc 1080 
gttgtaacgg cagaaattac tggaaaggct tttatcatgg gtttcaacac catgctgttt 1 140 
gacccaacgg atccgtttaa gaacggattc acattaaagc agtagatctg gtagagcaca 1200 
gaaactattg gggaacacgt gcgaacaggt gctgctacgt gaagggtatt gaatgaatcg 1260 
ttttttttta tttttatttt ttatttttat tagtgcatta ttattaaatt ttttttttgt 1320 
tttggggttt caacggtacc gcgttgggag cagggaagcg atagcggccg gacaattttt 1380 
tgcttttatt ttcattttca tcttcctacc caaccccctt ggttccaccg gtcgcggcgg 1440 
ggtcttgtgg gtggaggagt cctaaatccc gcacctcgga ggaataaaca tatttcaatt 1500 
tcatatcttg gaatcaaaag gcat 1 524 



<210> 10 
<211>87 
<212> DNA 

<213> Trypanosoma cruzi 
<400> 10 

atgcgtaaaa gtgtctgtcc caaacaaaaa tttttttttt ccgccttccc attttttttt 60 
tttttttgtg tgtttccctt gatctct 87 



<210> 11 
<211> 1395 
<212> DNA 

<213> Trypanosoma cruzi 
<400> 1 1 

aagaaatcat tcacatgcat cgacatgcat acggaaggtg aagcagcacg gattgtgacg 60 
agtggtttgc cacacattcc aggttcgaat atggcggaga agaaagcata cctgcaggaa 1 20 
aacatggatt atttgaggcg tggcataatg ctggaaccac gtggtcatga tgatatgttt 180 
ggagcctttt tatttgaccc tattgaagaa ggcgctgact tgggcatggt attcatggat 240 
accggtggct atttaaatat gtgtggacat aactcaattg cagcggttac ggcggcagtt 300 
gaaacgggaa ttgtgagcgt gccggcgaag gcaacaaatg ttccggttgt cctggacaca 360 
cctgcggggt tggtgcgcgg tacggcacac cttcagagtg gtactgagag tgaggtgtca 420 
aatgcgagta ttatcaatgt accctcattt ttgtatcagc aggatgtggt ggttgtgttg 480 
ccaaagccct atggtgaagt acgggttgat attgcatttg gaggcaattt tttcgccatt 540 
gttcccgcgg agcagttggg aattgatatc tccgttcaaa acctctccag gctgcaggag 600 
gcaggagaac ttctgcgtac tgaaatcaat cgcagtgtga aggttcagca ccctcagctg 660 
ccccatatta acactgtgga ctgtgttgag atatacggtc cgccaacgaa cccggaggca 720 
aactacaaga acgttgtgat atttggcaat cgccaggcgg atcgctctcc atgtgggaca 780 
ggcaccagcg ccaagatggc aacactttat gccaaaggcc agcttcgcat cggagagact 840 
tttgtgtacg agagcatact cggctcactc ttccagggca gggtacttgg ggaggagcga 900 
ataccggggg tgaaggtgcc ggtgaccaaa gatgccgagg aagggatgct cgttgtaacg 960 
gcagaaatta ctggaaaggc ttttatcatg ggtttcaaca ccatgctgtt tgacccaacg 1020 
gatccgttta agaacggatt cacattaaag cagtagatct ggtagagcac agaaactatt 1080 
ggggaacacg tgcgaacagg tgctgctacg tgaagggtat tgaatgaatc gttttttttt 1140 
atttttattt tttattttta ttagtgcatt attattaaat tttttttttg ttttggggtt 1200 
tcaacggtac cgcgttggga gcagggaagc gatagcggcc ggacaatttt ttgcttttat 1260 
tttcattttc atcttcctac ccaaccccct tggttccacc ggtcgcggcg gggtcttgtg 1320 



ggtggaggag tcctaaatcc cgcacctcgg aggaataaac atatttcaat ttcatatctt 
ggaatcaaaa ggcat 1395 



<210> 12 
<211>20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<220> 

<221> modified_base 

<222> (1)..(20) 

<223> "n" represents inosine 

<400> 12 

ttnccraada tnacnacgtt 

<210> 13 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<220> 



<221> modifiecLbase 

<222> (1)..(21) 

<223> "n" represents inosine 

<400> 13 

athgcnttyg gnggnaaytt t 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<220> 

<221> modified_base 

<222> (1)..(20) 

<223> "n" represents inosine 

<400> 14 

ttnccraada tnacnacgtt 

<210> 15 
<211> 28 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 
<400> 15 

ctctcccatg gggcaggaaa agcttctg 28 

<210> 16 
<211>24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 16 

ctgagctcga ccagatctat ctgc 24 

<210> 17 
<211> 1665 
<212>DNA 

<213> Trypanosoma cruzi 
<400> 17 

cctttttctt tttaaaaaca aaaaaaattc cggggggaat atggaacagg gtatatgcgt 60 
aaaagtgtct gtcccaaaca aaaatttttt ttttccgcct tcccattttt tttttttttt 120 
tgtgtgtttc ccttgatctc tcgaacaggg caggaaaagc ttctgtttga ccaaaaatat 180 
aaaattatta agggcgagaa aaaagaaaag aaaaaaaatc aacgagcaaa caggagagaa 240 
caccaacaaa aaagggaaat tatgcgattt aagaaatcat tcacatgcat cgacatgcat 300 



acggaaggtg aagcagcacg gattgtgacg agtggtttgc cacacattcc aggttcgaat 360 
atggcggaga agaaagcata cctgcaggaa aacatggatt atttgaggcg tggcataatg 420 
ctggaaccac gtggtcatga tgatatgttt ggagcctttt tatttgaccc tattgaagaa 480 
ggcgctgact tgggcatggt attcatggat accggtggct atttaaatat gtgtggacat 540 
aactcaattg cagcggttac ggcggcagtt gaaacgggaa ttgtgagcgt gccggcgaag 600 
gcaacaaatg ttccggttgt cctggacaca cctgcggggt tggtgcgcgg tacggcacac 660 
cttcagagtg gtactgagag tgaggtgtca aatgcgagta ttatcaatgt accctcattt 720 
ttgtatcagc aggatgtggt ggttgtgttg ccaaagccct atggtgaagt acgggttgat 780 
attgcatttg gaggcaattt tttcgccatt gttcccgcgg agcagttggg aattgatatc 840 
tccgttcaaa acctctccag gctgcaggag gcaggagaac ttctgcgtac tgaaatcaat 900 
cgcagtgtga aggttcagca ccctcagctg ccccatatta acactgtgga ctgtgttgag 960 
atatacggtc cgccaacgaa cccggaggca aactacaaga acgttgtgat atttggcaat 1020 
cgccaggcgg atcgctctcc atgtgggaca ggcaccagcg ccaagatggc aacactttat 1080 
gccaaaggcc agcttcgcat cggagagact tttgtgtacg agagcatact cggctcactc 1 140 
ttccagggca gggtacttgg ggaggagcga ataccggggg tgaaggtgcc ggtgaccaaa 1201 
gatgccgagg aagggatgct cgttgtaacg gcagaaatta ctggaaaggc ttttatcatg 1260 
ggtttcaaca ccatgctgtt tgacccaacg gatccgttta agaacggatt cacattaaag 1320 
cagtagatct ggtagagcac agaaactatt ggggaacacg tgcgaacagg tgctgctacg 1380 
tgaagggtat tgaatgaatc gttttttttt atttttattt tttattttta ttagtgcatt 1440 
attattaaat tttttttttg ttttggggtt tcaacggtac cgcgttggga gcagggaagc 1500 
gatagcggcc ggacaatttt ttgcttttat tttcattttc atcttcctac ccaaccccct 1560 
tggttccacc ggtcgcggcg gggtcttgtg ggtggaggag tcctaaatcc cgcacctcgg 1620 
aggaataaac atatttcaat ttcatatctt ggaatcaaaa ggcat 1 665 

<210> 18 
<211>4 
<212> PRT 

<21 3> Trypanosoma cruzi 



<400> 18 
Trp lie lie Lys 
1 

<210> 19 
<211> 11 
<212> PRT 

<213> Trypanosoma cruzi 
<400> 19 

lie Val Thr Gly Ser Leu Pro Asp He Ser Gly 
1 5 10 



<210> 20 
<211> 16 
<212> PRT 

<21 3> Trypanosoma cruzi 
<400> 20 

Ala Thr Asn Val Pro Val Val Leu Asp Thr Pro Ala Gly Leu Val Arg 
15 10 15 

<210> 21 
<211>9 
<212> PRT 

<213> Trypanosoma cruzi 



<400> 21 

-Val-Asp-lle Ala Phe Gly Gly Asn Phe 
1 5 



<210> 22 
<211>8 
<212> PRT 

<21 3> Trypanosoma cruzi 
<400> 22 

Asn Val Val lie Phe Gly Asn Arg 
1 5 



<210> 23 
<211>7 
<212> PRT 

<213> Trypanosoma cruzi 
<400> 23 

Met Ala Thr Leu Tyr Ala Lys 
1 5 



<210> 24 
<211> 19 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 24 

tccgtatcca tgtcgatgc 

<210> 25 
<211>20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 25 

tattattgat acagtttctg 

<210> 26 
<211>28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 



<400> 26 

ctctcccatg gggcaggaaa agcttctg 



